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D scription 

[0001] The present invention relates to an electronic 
ignition for motorcycles combined with an alarm system, 
in accordance with the pre-characterizing part of claim 
1. 

[0002] The electronic alarm systems currently used in 
motorcycles in most cases consist of an accessory sys- 
tem, separately provided in respect to the electronic ig- 
nition unit, with the aim of inhibiting or enabling of the 
ignition depending on a control signal provided by an 
external device acting mainly on an ignition-stop control 
device. 

[0003] These alarm systems presently in use suffer of 
some drawbacks including the need to be enabled every 
time the engine is stopped, or disabled before starting, 
as well as require an external power source generally 
provided by a battery. Moreover, since the alarm system 
forms an accessory element outside the ignition, it can 
be easily identified and neutralized. 
[0004] In the field of motor vehicles, it is becoming in- 
creasingly common to use a new type of alarm system 
comprising a coded-signal generating electronic device, 
known as "transponder", inside the ignition key. A trans- 
ponder device substantially consists of an electronic 
chip programmed with a coded signals connected to a 
receiving and transmitting antenna; if excited by an elec- 
tromagnetic wave at a suitable frequency, the trans- 
ponder generates a response signal provided by ampli- 
tude modulation of the same carrier wave with a code 
signal inside the chip, which are different for each trans- 
ponder. The ignition console of the vehicle comprises a 
coil acting in turn as a transmitting and receiving anten- 
na for both emitting the carrier wave to the transponder 
and receiving the modulated and coded wave. 
[0005] In particular, as shown by way of example in 
Figure 1, such an electronic ignition, schematically indi- 
cated by the circuit lock 1 0, is normally fed by a coil 1 1 
of the voltage generator of the motor vehicle providing 
the energy necessary for the sparking plugs 12 of the 
engine, depending on a timing signal provided by a pick- 
up 1 3, or in some other way. An electronic unit 1 4, pow- 
ered by a battery 1 5, comprises a wave generating cir- 
cuit to send a carrier wave to an antenna 1 6 in the engine 
ignition console 17, and towards the transponder 18 in- 
side in the ignition key 1 9 of the motor vehicle. The trans- 
ponder 1 8 in turn generates a set of modulated pulses 
which are again received and read by the electronics 
unit 14 to be sent to a microcontroller performing a com- 
parison between the received coded signal and refer- 
ence coded data in a memory of the microcontroller; if 
the code emitted by the transponder 18 is recognized 
as being correct, the system enables the ignition circuit 
10. 

[0006] A system of this type can be neutralized by 
simply interrupting the wires connecting the electronic 
reading unit 1 4 to the engine-stop control 20. An anti- 
theft device is also disclosed in EP-A-0 610 902 in which 


the ignition coil is directly fed by a battery through a 
breaker switch provided into the same anti-theft device; 
again the anti-theft device of this type may be desabled 
by merely disconnecting the same from the ignition cir- 
s cuit. 

[0007] An object of the present invention is to provide 
an electronic ignition device combined with an alarm 
system, designed for application to motorcycles and to 
overcome the drawbacks of previously known trans- 
10 ponder-type ignition devices. 

[0008] In particular, an object of the present invention 
is to provide an electronic ignition device for motorcy- 
cles, combined with an electronic alarm system which 
is extremely safe and reliable in use since it makes it 
15 practically impossible to disable the alarm system by 
cutting the connection wires or by interfering with the 
electrical and/or mechanical components of the motor- 
cycle, other than by replacing the entire ignition device. 
[0009] Another object is to provide an electronic igni- 
te tion device comprising an electronic alarm system of 
transponder type, or an integrated circuit for generating 
a secret code which does not require battery powering, 
since the alarm system is able to use the power supply 
provided by the voltage generator for the ignition circuit 
25 of the motorcycle, at the start-up of the engine. 

[001 0] These objects of the invention are achieved by 
an electronic ignition combined with an alarm system, 
according to claim 1 . 

[001 1 ] According to the operating principle of an igni- 

30 tion and alarm system of the invention, use is made of 
a transponder- type alarm system comprising a special 
power supply circuit for an electronic reader of a coded 
signal provided by the transponder of the ignition key, 
and a code identification microcontroller enabling and 

35 disabling the ignition circuit, said power supply circuit 
and microcontroller being housed inside a single protec- 
tive casing; the alarm system power supply circuit in turn 
comprises an energy storage capacitor which is rapidly 
charged upon start-up of the engine and kept at the 

to charging voltage by the same voltage generator of the 
engine ignition circuit; the charging of this alarm system 
power supply capacitor occurs rapidly during the first 
revolution or revolutions of the engine via a first low-im- 
pedance circuit comprising an electronic switch means 

45 operationally connected to a voltage control circuit con- 
trolling the charging voltage of the capacitor. The charge 
of the alarm-system power supply capacitor is then kept 
at a regulated value by a high-impedance voltage-hold- 
ing circuit; therefore, when the combustion engine is 

so running and the alarm system is in a pre-activated or 
stand-by condition, a strong drainage of current by the 
voltage generator is prevented, avoiding to compromise 
the performance of the ignition device. 
[0012] The combined electronic ignition device and 

ss alarm system for motorcycles according to the present 
invention will be illustrated in greater detail hereinbelow, 
with reference to the examples of the accompanying 
drawings, in which: 
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Fig. 1 is a diagram of an electronic ignition provided 
with a conventional transponder-type alarm system 
according to the prior art; 

Fig. 2 is a block diagram of the combined ignition 
device and alarm system according to the invention; 
Fig. 3 shows, by way of example, a capacitive-dis- 
charge ignition circuit designed to be used as per 
the block diagram in Figure 2; 
Fig. 4 shows, by way of example, an inductive-dis- 
charge ignition circuit suitable for the block diagram 
of Figure 2; 

Fig. 5 shows, in greater detail, an example of the 
code reading device for the transponder of the igni- 
tion key; 

Fig. 6 shows a possible embodiment of a power 
supply circuit for the alarm system forming part of 
the present invention; 

Fig. 7 shows a further embodiment of the combined 
ignition and alarm system according to the inven- 
tion. 

[0013] As referred to above, Figure 1 shows a con- 
ventional solution of an ignition 1 0 normally fed by the 
coil 1 1 of a voltage generator, to provide the electric en- 
ergy necessary for a sparking the plugs 1 2 of a combus- 
tion engine. The ignition circuit 10 is enabled by an elec- 
tronic alarm system comprising an electronic card 14 
supplied by a battery 15 for reading a coded signal pro- 
vided by a transponder 18 provided inside the ignition 
key 1 9 via its own antenna inductively coupled to an an- 
tenna 16 in the ignition console 17 of the vehicle; ac- 
cording to this known solution, the electronics for read- 
ing the coded signal enabling the ignition 10 to spark 
must necessarily be powered by the external battery 1 5, 
while the ignition enabling signal is transmitted, via the 
same connecting wires, to the engine-stop device 20; it 
is obvious that, by cutting the wires connecting the alarm 
system to the engine-stop device, it is possible to acti- 
vate the ignition circuit. 

[0014] With reference to Figure 2, we shall now de- 
scribe the general features of the electronic ignition de- 
vice for motorcycles combined with an alarm system ac- 
cording to the present invention. 
[001 5] In Figure 2, reference 1 0 denotes an electronic 
ignition circuit for motorcycles, for example of capaci- 
tive-discharging type shown by way of example in Fig- 
ure 3, or of inductive-discharging type shown in the ex- 
ample of Figure 4; the ignition circuit 10 is suitably con- 
nected to a power supply coil 11 of a voltage generator 
operated by the internal-combustion engine, for supply- 
ing power to the sparking plugs 12 via a high-voltage 
coil AT, under the control of a timing pick-up 13 known 
per se. In Figure 2, reference 20 again denotes an en- 
gine-stop device acting on the ignition circuit 10, inde- 
pendently of the alarm system circuit. 
[0016] The ignition circuit 1 0 shown in Figure 2 is en- 
abled and disabled by an alarm system comprising a 
microcontroller 21 having an output U1 connected to an 


4 

enabling input of the ignition circuit 1 0; the microcontrol- 
ler 21 is provided with an electrically erasable EEPROM 
memory programmed to provide a control signal for en- 
abling or disabling the operation of the ignition circuit 

5 10. The microcontroller 21 in turn receives at its data 
input 1 1 connected to a reader 22, a coded signal emitted 
by a transponder or coded-signal emitting circuit 18 of 
an ignition key 19, in which the coded signal in turn is 
received by a read-out circuit 22 via the antenna 16 in 

'0 the ignition console 17 of the motor vehicle. 

[001 7] As shown in the same Figure 2, the power sup- 
ply for the microcontroller 21 and the coded signal read- 
er 22 of the alarm system is branched off by the same 
coil 11 of the voltage generator which supplies voltage 

'5 to the ignition circuit 1 0 of the combustion engine during 
normal running. More particularly, the electric power is 
supplied to the input 12 of the microcontroller 21 and to 
an input of the reader 22 via a power supply circuit 23 
shown in detail in Figure 6, which is designed to store 

20 power in a capacitor and supply it to the microcontroller 
21 and to the reader 22 in a controlled way, said power 
supply circuit 23 being energized constantly during run- 
ning of the combustion engine without negatively affect- 
ing or compromising the performance of the ignition cir- 

25 cuit 10. 

[0018] According to a feature of the present invention, 
the assembly consisting of the ignition circuit 1 0, the mi- 
crocontroller 21, the coded-signal reader 22 and the 
power supply circuit 23 constitutes a single unit which 
30 may be advantageously closed within a protective cas- 
ing 24 which cannot be tampered with, thus preventing 
access both to the entire alarm system and to the igni- 
tion circuit. 

[0019] Figure 3 of the accompanying drawings 
35 shows, by way of example, a first method of controlling 
an electronic capacitive-discharge ignition which can be 
used with the combined alarm system according to Fig- 
ure 2. 

[0020] In the case of Figure 3, the ignition circuit 10 
40 substantially comprises a discharge capacitor C1 con- 
nected, on one side via the diode D1 to the terminal 11' 
of the voltage generator coil 11, and on the other side 
to the terminal AT of the high-voltage coil AT which sup- 
plies the discharge current to the sparking plugs 12. The 
45 terminal 11 ' of the supply coil 11 is also connected, via 
the diode D2, directly to the terminal 20* of the engine- 
stop device 20. 

[0021] In a manner known per se, discharging of the 
capacitor C1 occurs by means of an electronic switch, 

50 such as an SCR, the control electrode of which is con- 
nected to the terminal 13' of the pick-up 13 via a peak 
detector R1, C2 and the diode D3; enabling and disa- 
bling operations of the ignition circuit are managed by 
the microcontroller 21 , the enabling control signal of 

55 which is sent to a terminal 21 * connected to the base of 
a transistor TR1 or first electronic switch means, the col- 
lector-emitter circuit of which is branched from the pick 
detector circuit supplying the SCR control electrode. 
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[0022] Figure 3 shows, therefore, a first system for 
keeping in the inhibited state a capacitive-discharge cir- 
cuit until the coded signal emitted by the transponder in 
the ignition key 19 is identified. 

[0023] In this case the enabling signal is sent to the 
transistor TR1 which prevents the SCR at the discharg- 
ing circuit of the ignition capacitor C1 , from conducting 
until this transistor is actuated by the microcontroller 21 ; 
as soon as the coded signal emitted by the transponder 
is recognised as valid, the microcontroller 21 deacti- 
vates the transistor TR1 , enabling in this manner oper- 
ation of the ignition circuit 10. 

[0024] Another possible system for keeping in the in- 
hibited state an ignition circuit 10 of capacitive-dis- 
charge type is shown in Figure 4 of the accompanying 
drawings. In this case the primary winding of the coil AT 
which stores the magnetic energy to be transferred to 
the sparking plugs 1 2 by the secondary winding of the 
same coil AT, is directly connected to the positive termi- 
nal B of a battery or to a multiple-phase generator where 
the output voltage has a very tow ripple, i.e. can be com- 
pared to a direct voltage, or may be connected to the 
earth via the collector-emitter circuit of a second tran- 
sistor TR2 the base of which is connected to the terminal 
13' from where the ignition control signal is received. In 
this case also, the enabling control signal is sent by the 
microcontroller 21 to the base of the first transistor TR1 
which disables TR2 or other equivalent electronic 
switch, preventing it from conducting for as long as the 
transistor TR1 is actuated by the microprocessor 21. 
[0025] With reference now to Figure 5, we shall briefly 
describe the system for sending and receiving coded 
signals between the transponder 18 of the ignition key 
19 of the motor vehicle, and the reader 22. A possible 
reader which can be used in combination with the igni- 
tion circuit consists, for example, of the combined circuit 
U2270B from the company TEMIC, which operates as 
interface between the microcontroller 21 and the trans- 
ponder 1 8 made by the same company. 
[0026] The reader 22 substantially comprises an in- 
ternal power supplier 25, the terminal 23' of which is fed 
by voltage from the feeding circuit 23 of Figure 2, in order 
to supply an oscillator 26 which, via the circuit 27 de- 
signed to receive at 27* the enabling signal, operates a 
driver 28 for emitting a carrier wave to a transmitting and 
receiving antenna consisting of the coil 1 6. 
[0027] The coil 16 is in turn inductively coupled both 
during sending of the carrier wave to the transponder 
1 8 and during receiving of the coded signal, with the cor- 
responding transmitting and receiving antenna of the 
transponder, consisting of the coil 18'. 
[0028] The coded signal modulated in Manchester 
code by the transponder 18, received by the coil 16, is 
sent, via the diode 29 to a reading logic 30 which de- 
modulates, squares and outputs said coded signal to the 
CODE terminal of the microcontroller 21 . 
[0029] The oscillator 26, the output of which is ena- 
bled by the circuit 27 controlled at 27 1 by an enabling 


signal, operates the driver 28 which sends a carrier 
wave to the coil 1 6, typically at a frequency of 1 25 Khz. 
[0030] The same coil 16 of the antenna receives, as 
an input signal, the modulated signal emitted by the an- 

5 tenna 1 8' of the transponder which, detected by the cor- 
responding diode 29, is then sent to the read channel 
30 which amplifies and converts it into a corresponding 
digital output 31 for the microprocessor; this section of 
the reader 22 also provides a signal for enabling the out- 

10 put OE; a standby connection 32 is also provided be- 
tween the microcontroller 21 and the power supplier 25 
inside the coded signal reader. 

[0031 ] Within the scope of the present application, the 
most serious problem has proved to be powering of the 

* 5 alarm system by the voltage generator with which a mo- 
tor is normally provided: in fact, the voltage generators 
currently used in motorcycles are provided with a coil 
for supplying the ignition circuit, capable of delivering a 
current of round about 100 mArms maximum. This coil 

20 must therefore be able to supply not only the ignition 
circuit 1 0, but also the alarm system circuit without com- 
promising the performance of the ignition, i.e. without 
causing a significant drop in the performance of the 
spark for the internal combustion engine during normal 

25 running conditions. 

[0032] A possible solution of the power supply circuit 
23 for the alarm system is shown in Figure 6 of the ac- 
companying drawings. 

[0033] The circuit of Figure 6 substantially comprises 
30 a first energy storing section consisting of a capacitor 
C3 which can be connected to the terminal 1 1 ' of the coil 
11 of the voltage generator of the motor vehicle, via a 
first low-impedance circuit comprising a second elec- 
tronic trigger-switch T1 which may be activated and de- 
35 activated by a control section 33 for controlling the 
charging voltage of the capacitor C3, the value of which 
is established by the Zener diode D4; the control section 

33 comprises the resistors R2 and R3 as well as the 
diode D5 for protection against reverse polarization of 

40 the gate-cathode junction G-K of T1 . 

[0034] The power supply circuit 23, in addition to the 
control circuit 33 for controlling the charging voltage of 
the capacitor C3, comprises a high-impedance circuit 

34 for maintaining the charged state of C3, connected 
45 in parallel to the electronic trigger switch T1 , which al- 
lows to supply the output terminal 23' with a current hav- 
ing a very low value and remarkably -less than the 
charging current provided at C3 via the low-impedance 
circuit provided by the switch T1, sufficient for keeping 

so the voltage of the capacitor C3 at the desired value for 
the output 23* supplying the microcontroller 21 and the 
reader 22, without thereby causing excessive draining 
of current by the ignition circuit; in this way it is avoided 
compromising the performance of the ignition itself. 

55 Therefore, the value of the impedance of the circuit 34 
maintaining the charged state of the capacitor C3 must 
be considerably higher than the impedance of the charg- 
ing circuit T1 and be suitably calculated during the plan- 
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ning stage. 

[0035] The diode D6 has the function of avoiding the 
discharging of the capacitor C3 via 'the power supply 
generator 11 when the latter is at a voltage lower than 
that of C3. 

[0036] Operation of the entire ignition device for mo- 
torcycles with a combined transponder-type electronic 
alarm system is substantially as follows: during the first 
revolutions of the internal-combustion engine, upon 
start-up, the electronic switch T1 of the power supply 
circuit shown in Figure 6 is actuated by the current flow- 
ing via the resistors R2 and R3 connected to its control 
electrode; since the circuit of the switch T1 operates at 
low impedance, considerably less than that of the circuit 
34, it thus allows rapid charging of the capacitor C3, 
practically within the space of one or two revolutions of 
the engine. 

[0037] The charging voltage of the capacitor C3 is 
regulated by the Zener D4 which keeps it at a predeter- 
mined value; during charging of the capacitor, the circuit 
is energized thus allowing charging to be performed 
within the space of a few revolutions of the combustion 
engine, when the ignition circuit is not yet activated. 
[0038] When the voltage defined by the Zener diode 
D4 is reached on the capacitor C3, the voltage between 
Gate G and the Cathode K of the electronic switch T1 
falls until the latter is prevented from conducting, thus 
allowing energy to be stored into the discharging capac- 
itor C1 connected at AT to the coil AT of the ignition cir- 
cuit shown in Figure 3, since no or very little current sup- 
plied by the coil 11 of the motor-vehicle voltage gener- 
ator is now drained towards the supply circuit 23 of the 
microcontroller 21 and the reader 22 of the alarm sys- 
tem. A Zener diode D9 or other voltage control circuit 
for limiting the charging voltage of C3 may be branched 
at the outlet 23' (Fig. 6) of the power supply circuit 23, 
as a protection against high voltages supplying the mi- 
crocontroller 21 and the read circuit 22. 
[0039] During reading of the ignition-key identification 
code, no power must be supplied to the high voltage coil 
AT connected the spark plug 12, so that the microcon- 
troller 21 is able to keep the ignition circuit 1 0 in the dis- 
abled condition via the switch TR1. 
[0040] After identification of the code and therefore af- 
ter the ignition circuit 10 has been enabled, the micro- 
controller 21 sets the reader 22 to standby at the output 
U3; in this way the amount of current for the alarm sys- 
tem is drastically reduced and the power supply may be 
maintained via the diode D6 and the resistor R4 with a 
high resistance value (about 10-100 K fl ) causing a min- 
imum drop in the current of the ignition circuit. 
[0041] As referred to above, the second electronic 
switch means T1 may be in the form of an electronic 
trigger switch which is initially conductive, forming a low- 
impedance circuit to allow the rapid charging of the sup- 
ply capacitor C3, and then opened owing to the control 
signal received from the voltage control circuit 33 when 
a desired voltage value is reached on the capacitor C3. 


[0042] At this point, the high-impedance circuit 34 
connected in parallel to T1 intervenes allowing draining 
of a smaller amount of current from the voltage gener- 
ator during running conditions, when the alarm system 

5 is in standby, without significantly affecting the charac- 
teristics of the generated sparks. As the electronic trig- 
ger switch, it is preferable to use an SCR owing to the 
smaller dissipation; however, it is possible to use any 
other type of controlled electronic switch, such as a tran- 

w sistor or a MOS, which are moreover less preferable 
since they would tend to operate ina more greatly dis- 
sipative linear zone than the SCR. 
[0043] The software with which a memory of the mi- 
crocontroller 21 is programmed, must therefore be such 

15 as to allow not only identification of the ignition key code, 
or management of the activation or deactivation condi- 
tions of the ignition circuit 10 and the reader 22, but must 
also be programmed to allow storage of the coded sig- 
nals of a predetermined number of transponders; this is 

20 useful if the key is lost or should it be necessary to store 
an additional transponder key. 

[0044] The procedure necessary for this operation in- 
volves the use of a special transponder key, which we 
shall refer to as "programming enable key', by means 

25 of which it is possible to generate a code established in 
advance and stored in the memory of the microcontrol- 
ler. With this programming enable key, after energiza- 
tion of the ignition with the combined alarm system, it is 
possible to set the entire system for storage, in the EEP- 

30 ROM, of codes for new keys, without modifying the ig- 
nition hardware. 

[0045] Figure 7 shows a variant of the ignition circuit 
combined with transponder alarm system, provided with 
an LED designed to indicate the activated state of the 
35 alarm system and controlled by an engine rotation de- 
tection system. 

[0046] It is often the case that it is requested to have 
an LED arranged on the instrument panel which flashes 
when the vehicle is at a standstill so as to indicate the 

40 presence and activation of the alarm system itself. 
[0047] In order to realize this variant of the invention 
it is obviously indispensable to power the circuit with an 
external battery 35, so as to provide the above men- 
tioned warning LED with the possibility of operating 
when the engine is at a standstill. 
[0046] In order to achieve this, it is possible to use the 
block diagram according to Fig. 7 which substantially 
shows the previous diagram of Fig. 2, in which an input 
of the power supply circuit 23 is connected to the termi- 

50 nal 35" of a battery 35, via a diode D7 and a resistor R5 
(Fig. 6) for isolation from the remaining power supply 
circuit of the generator 1 1 . 

[0049] In this way the blocks 21 and 22 are powered 
by the battery 35 when the latter is present and are pow- 
55 ered by the supply coil 1 1 of the voltage generator as 
described above when the battery itself is not connect- 
ed. 

[0050] The microcontroller 21 in this case is designed 
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for an additional output U2 of an enable signal for a block 
37 controlling energization of the LED by the battery 35. 
The high or low output U2 of the microcontroller 21 is 
provided, via a voltage divider R9, R10 t to the base of 
a third electronic switch means or transistor TR3 which 5 
operates a warning LED external to the ignition and 
alarm system, causing it to flash at a frequency defined 
by the software of the microcontroller 21. In particular, 
as shown in Figure 7, the LED can be connected to the 
terminal 35' of the battery, via the collector-emitter circuit 10 
of TR3, or other electronic switch, in series with the re- 
sistors R11 and R12. 

[0051] With this variant two additional problems are 
posed: 

15 

the LED must flash only when the vehicle is at a 
standstill; 

the system must be set for reading of the key 1 9 as 
. soon as the engine is started, so as to avoid the 
same system constantly be in the read state with a 20 
consequent unnecessary high consumption of cur- 
rent which may cause discharging of the battery 
within a short period of time. 

[0052] In order to solve both problems, it is necessary 25 
to use a device which is able to detect the running of the 
engine and transfer this information to the microcontrol- 
ler 21 so as to provide an enable signal to the circuit 37 
powering the LED, depending on a signal sent to the 
data input 13 of the microcontroller 21 1 by a circuit 36 for 30 
detecting the voltage on the pick-up 13 or on the coil 1 1 
of the voltage generator, indicating turning of the engine. 
[0053] A possible constructional form may be 
achieved with the circuit 36 of Figure 7, designed to de- 
tect the presence of voltage on the pick-up 1 3 or on the 35 
generator coil 11 (engine turning) or to output a signal 
to the microcontroller 21 . This circuit substantially com- 
prises a capacitor C4 branched from the collector of a 
fourth electronic switch means or transistor TR4, and 
charged by the power supply circuit 23 via the resistors *o 
R6* and R6" which determine the charging time thereof. 
When the engine is at a standstill, the transistor TR4, 
the collector-emitter circuit of which is connected to a 
data input 13 of the microcontroller 21, is switched off 
and the input 13 of the microcontroller 21 is high, indi- 45 
eating the status of the engine. 
[0054] When the engine is made to turn by means of 
a kick-start or by operation of a starter motor, the tran- 
sistor TR4 is saturated, its base being connected via the 
diode D8 to the pick-up 1 3 or alternatively to the voltage so 
generator 11, as shown in broken lines in Figure 7; this 
causes discharging of the capacitor C4 on the collector- 
emitter circuit of the transistor TR4 via the resistor R6", 
causing the input 13 to go low and providing information 
to the microcontroller on the new status of the engine, ss 
which is now running. 

[0055] When the engine is stopped, TR4 is no longer 
activated by the signal from the generator 1 1 or from the 


pick-up 1 3 and is switched off, allowing charging of C4 
and causing the input 13 to go high. 
[0056] In order to ensure correct operation of this cir- 
cuit, the time constant for charging of C4 (determined 
by C4, R6\ R6") must be greater than its discharging 
constant (determined by C4, R6") via TR4. 
[0057] The rapid discharging and slow charging of C4 
ensures the low level of 13 even at low running speeds. 
[0058] The capacitor C4 therefore provides the input 
13 of the microcontroller 21 with information on the run- 
ning status of the engine, following which the microcon- 
troller 21 outputs at U2 a consent signal to the circuit 37 
for battery-powering of the LED and another consent 
signal to the read block 22 via the corresponding stand- 
by signal on its output U3. 

[0059] When the input 13 of the microcontroller is low, 
by means of suitable software, it sets the system for 
reading of the transponder activating the reader 22 and 
deactivating the warning LED. 

[0060] If the transponder has a correct code, the mi- 
crocontroller 21 enables the ignition 10 and disables the 
reader 22 and the LED lamp; otherwise, after a few rev- 
olutions the engine stops, the input 13 of the microcon- 
troller responsible for detecting rotation goes high again 
and the microcontroller disables the reader 22 and re- 
enables the LED warning lamp. 

[0061] Initial turning of the engine is performed by 
means of a kick-start or by means of operation of the 
vehicle's starter motor. 

[0062] With this system the information regarding run- 
ning of the engine is supplied to the microcontroller by 
a control device inside the ignition and alarm system, 
thus avoiding further external wiring. 
[0063] It should be noted that if the system according 
to Figure 7 is not battery-powered, the battery functions 
correctly as per the system shown in Figure 2, receiving 
power from the generator for all its ignition functions with 
the combined alarm system, except obviously for oper- 
ation of the warning LED. 


Claims 

1 . Electronic ignition and alarm system for an internal- 
combustion engine, of the type comprising an igni- 
tion circuit (10) connected to a voltage generator 
(11) operated to rotate in synchronism with the in- 
ternal-combustion engine, the alarm system com- 
prising at least one coded-signal emitting circuit 
(18) inside a respective ignition key (1 9), inductively 
connected to an electronic read out circuit (22) for 
reading-out coded signals from said signal emitting 
circuit (18) and to apply the read-out, coded-signal 
to a first inlet (11 ) of a microcontroller (21 ) provided 
for identifying the coded signal outputted by said 
emitting circuit (18), the microcontroller (21 ) having 
enabling signal emitting output (Ul) connected to a 
first electronic control switch means (TR1) of the ig- 
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nition circuit (10) for sparking the engine, if the at 
least one coded-signal is recognized as being cor- 
rect, characterised in that: 

a power supply device (23) has been provided, 5 
having a voltage output (23') powering a sec- 
ond inlet (12) of the microcontroller (21 ) and the 
electronic read-out circuit (22) respectively, 
said powering circuit (23) comprising : 
an energy storage capacitor (C3) to provide a 10 
voltage supply to said inlets of the microcontrol- 
ler (21) and read-out circuit (22), 
the energy storage capacitor (C3) being oper- 
ationally connectable to the voltage generator 
via a first low-impedance circuit comprising a 15 
second electronic switch means (T1) charging 
thereof upon start-up of the engine and, re- 
spectively, via a second high-impedance circuit 
(34) holding the charged state of said storage 
capacitor (C3) during normal running of the en- 20 
gine; and 

control means (33) for controlling the charging 
voltage of storage capacitor (C3), by activating 
said second electronic switch means (T1) to 
connect the storage capacitor (C3) to the volt- 25 
age generator (11) of the engine. 

2. Electronic ignition and alarm system according to 
Claim 1 , characterized in that said high-impedance 
circuit (34) comprises a resistor (R4) connected in 30 
parallel to said second electronic switch means 

(T1 ), and in that voltage limiting means (D9) are pro- 
vided at the output side (23*) of the power supply 
device to limit the charging voltage of the energy 
storage capacitor (C3). 35 

3. Electronic ignition and alarm system according to 
the preceding claim 1 , characterized in that said ig- 
nition circuit (10) is of capacitive-discharging type. 

40 

4. Electronic ignition and alarm system according to 
any one of Claim 1 , characterized in that said igni- 
tion circuit (10) is of the inductive-discharging type. 

5. Electronic ignition and alarm system according to *s 
the preceding claim 1, characterized in that said 
second electronic switch means is an SCR switch. 

6. Electronic ignition and alarm system according to 

the preceding claim 1 , characterized in that a stand- so 
by signal output connection (32) is provided be- 
tween the microcontroller (21) and a power supply 
circuit (25) inside the coded-signal read-out circuit 
(22). 

55 

7. Electronic ignition and alarm system according to 
Claim 1 , characterized by comprising an external 
light-signal source (LED) indicative of the activated 


state of the alarm system, said light-signal source 
(LED) being connectable to a power supply battery 
(35) by a control circuit (37) comprising a third elec- 
tronic switch means (TR3) activated by an enabling 
signal at an additional output (U2) of the microcon- 
troller (21 ), when the vehicle engine is at a standstill. 

8. Electronic ignition and alarm system according to 
Claim 7, further characterized by comprising a volt- 
age detecting circuit (36) for detecting the voltage 
output of a timing pick-up (13) oT the voltage gener- 
ator, to provide an additional data input (13) to the 
microcontroller (21 ) comprising information relating 
to the operational and stopped condition of the en- 
gine, and in that said microcontroller (21) is pro- 
grammed to provide the enabling signal (U2) for 
said third electronic switch means (T3) to connect 
the light signal source (LED) to the power supply 
battery (35*) depending on corresponding engine 
stop data supplied to said additional data input (13) 
of the microcontroller (21 ) or, to put at standby the 
electronic read-out circuit (22) of the coded signal 
emitted by the integrated circuit (18) inside the ig- 
nition key (19). 

9. Electronic ignition and alarm system according to 
the preceding claim 1 , characterized in that the ig- 
nition circuit (10), the microcontroller (21), the cod- 
ed signal reader (22) and the said power supply cir- 
cuit (23) are enclosed in a single protective housing. 

10. Electronic ignition and alarm system according to 
Claim 9, characterized in that the control circuit (33) 
for controlling battery powering of the light-signal 
source (LED) and the detecting circuit (36) for de- 
tecting the operational state of the engine, are en- 
closed in said protective housing. 

11. Electronic ignition and alarm system according to 
claim 1 , characterized in that the microcontroller 
(21) comprises a memory programmed to manage 
the activated and deactivated conditions of the ig- 
nition circuit (10) and the coded-signal read-out cir- 
cuit (22), respectively for storing coded signals gen- 
erated by a number of integrated coded-signal gen- 
erating circuits (1 8), each of said integrated circuits 
(1 8) being associated with a respective start key de- 
vice (19). 

12. Electronic ignition and alarm system according to 
claim 1 or 11 , characterized in that each integrated 
circuit (18) for generating coded signal comprises a 
transponder circuit inductively connectable to the 
code read-out circuit (22). 

13. Electronic ignition according to any one of Claim 1 
or 11, characterized in that said integrated circuit 
(18) for generating the coded signal of the ignition 
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key (19) and said read-out circuit (22) for reading 
the coded signals of the alarm system, are connect- 
ed by electrical contact means. 


Patentanspruche 

1. Elektronisches ZOnd- und Alarmsystem fur eine 
Brennkraftmaschine, das von dem Typ mit einer 
ZOndschaltung (10) ist, die an eine Lichtmaschine 10 
(11) angeschlossen ist, die so betrieben wird, daft 3. 
sie sich synchron mit der Brennkraftmaschine 
dreht, wobei das Alarmsystem in einem entspre- 
chenden ZOndschlussel (19) wenigstens eine 
Schaltung (1 8) zum Aussenden eines codierten Si- 15 
gnals umfaBt, die mit einer elektronischen Auslese- 4. 
schaltung (22) zum Auslesen codierter Signale aus 
der Signalsendeschaltung (18) und zum Eingeben 
des ausgelesenen codierten Signals in einen ersten 
Eingang (11) eines Mikrocontrollers (21) fur die 20 5. 
Identifizierung des von der Sendeschaltung (18) 
ausgegebenen codierten Signals induktiv gekop- 
pelt ist, wobei der Mikrocontroller (21) einen Frei- 
gabesignal-Sendeausgang (U1), der mit einem er- 
sten elektronischen Steuerschaltmittel (TR1) der 25 6. 
Zundschaltung (10) verbunden ist, besitzt, um den 
Motor zu zOnden, wenn wenigstens ein codiertes 
Signal als korrekt erkannt wird, dadurch gekenn- 
zeichnet, da(3: 

30 

eine Stromversorgungsvorrichtung (23) vorge- 
sehen ist, die einen Spannungsausgang (23') 
besitzt, der einen zweiten EinlaB (12) des Mi- 7. 
krocontrollers (21) bzw. die elektronische Aus- 
leseschaltung (22) versorgt, wobei die Versor- 35 
gungsschaltung (23) umfaBt: 
einen Energiespeicherkondensator (C3), der 
eine Spannungsversorgung fur die Eingange 
des Mikrocontrollers (21) und der Auslese- 
schaltung (22) bildet, *o 
wobei der Energiespeicherkondensator (C3) 
uber eine erste Niedrigimpedanzschaltung 
bzw. uber eine zweite Hochimpedanzschaltung 
(34) funktional angeschlossen werden kann, 8. 
wobei die erste Niedrigimpedanzschaltung ein 45 
zweites elektronisches Schaltmittel (T1) um- 
faBt, das den Kondensator beim Antassen des 
Motors aufladt, und die zweite Hochimpedanz- 
schaltung den getadenen Zustand des Kon- 
densators (C3) wShrend des normalen Laufs so 
des Motors aufrechtematt; und 
Steuermittel (33) zum Steuem der Ladespan- 
nung des Speicherkondensators (C3) durch 
Aktivieren des zweiten elektronischen Schalt- 
mittels (T1 ) damit es den Spetcherkondensator 55 
(C3) mit dem Spannungsgenerator (11) des 
Motors verbindet. 


Elektronisches ZOnd- und Alarmsystem nach An- 
spruch 1 , dadurch gekennzeichnet, daB die Hoch- 
impedanzschaltung (34) einen mit dem zweiten 
elektronischen Schaltmittel (T1) parallelgeschalte- 
ten Widerstand (R4) umfaBt und daB Spannungs- 
begrenzungsmittel (B9) auf der Ausgangsseite (23') 
der Stromversorgungsvorrichtung vorgesehen 
sind, um die Ladespannung des Energiespeicher- 
kondensators (C3) zu begrenzen. 

Elektronisches ZOnd- und Alarmsystem nach dem 
vorhergehenden Anspruch 1, dadurch gekenn- 
zeichnet, daB die Zundschaltung (10) vom Typ mit 
kapazitiver Entladung ist. 

Elektrisches ZOnd- und Alarmsystem nach An- 
spruch 1 , dadurch gekennzeichnet, daB die ZGnd- 
schaltung (10) vom Typ mitinduktiver Entladung ist. 

Elektronisches ZOnd- und Alarmsystem nach dem 
vorhergehenden Anspruch 1, dadurch gekenn- 
zeichnet, daB das zweite elektronische Schaltmittel 
ein SCR-Schalter ist. 

Elektronisches ZOnd- und Alarmsystem nach dem 
vorhergehenden Anspruch 1, dadurch gekenn- 
zeichnet, daB zwischen dem Mikrocontroller (21) 
und einer Stromversorgungsschattung (25) in der 
Schaltung (22) zum Auslesen codierter Signale ei- 
ne Bereitschaftssignal-Ausgangsverbindung (32) 
vorgesehen ist. 

Elektronisches ZOnd- und Alarmsystem nach An- 
spruch 1, gekennzeichnet durch eine externe Licht- 
signalquelle (LED), die den aktivierten Zustand des 
Alarmsystems angibt, wobei die Lichtsignalquelle 
(LED) mit einer Stromversorgungsbatterie (35) 
durch eine Steuerschaltung (37) verbindbar ist, die 
ein drittes elektronisches Schaltmittel (TR3) um- 
faBt, das durch ein Freigabesignal an einem weite- 
ren Ausgang (U2) des Mikrocontrollers (21 ) aktiviert 
wird, wenn der Fahrzeugmotor stillsteht. 

Elektronisches ZOnd- und Alarmsystem nach An- 
spruch 7, femer gekennzeichnet durch eine Span- 
nungserfassungsschaltung (36) zum Erfassen des 
Spannungsausgangs eines Zeitsteuerungsaufneh- 
mers (13) der Lichtmaschine, um eine zusatzliche 
Dateneingabe (13) in den Mikrocontroller (21) zu 
schaffen, die Informationen bezuglich des Betriebs- 
und Haltzustandes des Motors umfaBt, und daB der 
Mikrocontroller (21 ) so programmiert ist, daB er das 
Freigabesignal (U2) for das dritte elektronische 
Schaltmittel (T3) bereitstelft, um die Lichtsignal- 
quelle (LED) in Abhangigke'rt von entsprechenden 
Motorhalt-Daten, die an den zusatzlichen Datenein- 
gang (13) des Mikrocontrollers (21) geliefert wer- 
den, mit der Stromversorgungsbatterie (35') zu ver- 
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binden Oder die elektronische Ausleseschaltung 

(22) fur das von der integrierten Schaltung (18) im 
Zundschliissel (19) ausgesendete codierte Signal 
in den Bereitschaftszustand zu versetzen. 

5 

9. Elektronisches Zund- und Alarmsystem nach dem 
vorhergehenden Anspruch 1, dadurch gekenn- 
zeichnet, daB die Zundschaltung (10), der Mikro- 
controller (21 ), die Leseeinrichtung (22) fur das co- 
dierte Signal und die Stromversorgungsschaltung '0 

(23) in einem einzigen Schutzgehause einge- 
schlossen sind. 

10. Elektronisches Zund- und Alarmsystem nach An- 
spruch 9, dadurch gekennzeichnet, daB die Steu- 15 
erschaltung (33) zum Steuern der Batterieversor- 
gung der Lichtsignalquelle (LED) und die Erfas- 
sungsschaltung (36) fur die Erfassung des Be- 
triebszustandes des Motors in dem Schutzgehause 
eingeschlossen sind. 20 

11. Elektronisches Zund- und Alarmsystem nach An- 
spruch 1 , dadurch gekennzeichnet, daB der Mikro- 
controller (21) einen Speicher enthalt, der so pro- 
grammiert ist, daB er das Management fur die akti- 25 
vierten und deaktivierten Zustande der Zundschal- 
tung (10) bzw. der Schaltung (22) zum Auslesen der 
codierten Signale ausfuhrt, um codierte Signale, die 
von einer Anzahl integrierter Schaltungen (1 8) fur 

die Erzeugung codierter Signale erzeugt werden, 30 
zu speichern, wobei jede der integrierten Schaltun- 
gen (18) einer entsprechenden AnlasserschlQssel- 
vorrichtung (19) zugeordnet ist. 

12. Elektronisches Zund- und Alarmsystem nach An- 35 
spruch 1 oder 11 , dadurch gekennzeichnet, daB je- 
de integrierte Schaltung (18) zum Erzeugen eines 
codierten Signals eine Transponder-Schaltung ent- 
halt, die mit der Codeausleseschaltung (22) induk- 

tiv verbunden werden kann. 40 

13. Elektronische Zundung nach einem der Anspruche 
1 oder 1 1 , dadurch gekennzeichnet, daB die inte- 
grierte Schaltung (1 8) zum Erzeugen des codierten 
Signals des Zundschlussels (19) und die Auslese- 45 
schaltung (22) zum Lesen der codierten Signale 
des Alarmsy stems durch elektrische Kontaktmittel 
verbunden sind. 


Revendications 

1. Systeme d'allumage et d'alarme Electronique pour 
moteur a combustion interne, du type comportant 
un circuit d'allumage (10) relie a un generateur de 55 
tension (11) commande de facon a tourner en syn- 
chronisme avec le moteur a combustion interne, le 
systeme d'alarme comportant au moins un circuit 


(18) d'emission de signaux codes a I'interieurd'une 
cle de contact respective (1 9), couple par induction 
a un circuit electronique d'extraction (22) pour ex- 
traire des signaux codes en provenance dudit cir- 
cuit (18) d'emission de signaux et pour appliquer le 
signal code extrait a une premiere entree (11) d'un 
microcontr6leur (21) prevu pour identifier le signal 
code delivre par ledit circuit d'emission (1 8), le mi- 
crocontrdleur (21) ayant une sortie d'emission de 
signaux de validation (U1) reliee a un premier 
moyen formant interrupteur de commande electro- 
nique (TR1) du circuit d'allumage (10) pour activer 
I'allumage par etincelle du moteur, si le signal code 
au nombre d'au moins un est reconnu comme cor- 
rect, caracterise en ce que : 

il est prevu un dispositif d'alimentation en ener- 
gie (23) ayant une sortie de tension (23') ali- 
mentant une seconde entree (1 2) du microcon- 
troleur (21 ) et le circuit electronique d'extraction 
(22), respectivement, ledit circuit d'alimentation 
en energie (23) comportant : 
un condensateur (C3) de stockage d'energie 
pour fournir une tension auxdites entries du 
microcontrdleur (21) et du circuit d'extraction 
(22), 

le condensateur (C3) de stockage d'energie 
pouvant etre relie fonctionnellement au gene- 
rateur de tension par I'intermediaire d'un pre- 
mier circuit a basse impedance comportant un 
second moyen (T1) formant interrupteur elec- 
tronique le chargeant lors du demarrage du mo- 
teur et, respectivement, par I'intermediaire d'un 
second circuit a haute impedance (34) mainte- 
. nant I'etat charge dudit condensateur de stoc- 
kage (C3) pendant le fonctionnement normal 
du moteur ; et 

des moyens de commande (33) pour comman- 
der la tension de charge du condensateur de 
stockage (C3) en activant ledit second moyen 
(T1 ) formant interrupteur electronique pour re- 
lier le condensateur de stockage (C3) au gene- 
rateur de tension (11) du moteur. 

2. Systeme d'allumage et d'alarme electronique selon 
la revendication 1 , caracterise en ce que (edit circuit 
a haute impedance (34) comporte une resistance 
(R4) reliee en parallele audit second moyen (T1) 
formant interrupteur electronique, et en ce que des 
moyens de limitation de tension (D9) sont prevus 
au niveau du c6te sortie (23') du dispositif d'alimen- 
tation energie pour limiter la tension de charge du 
condensateur de stockage d'energie (C3). 

3. Systeme d'allumage et d'alarme electronique selon 
la revendication 1 , caracterise en ce que ledit circuit 
d'allumage (10) est du type a decharge capacitive. 
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4. Systeme d'allumage et d'alarme electronique selon 
ta revendication 1 , caracterise en ce que ledit circuit 
d'allumage (10) est du type a decharge inductive. 

5. Systeme d'allumage et d'alarme electronique selon 5 
la revendication 1 , caracterise en ce que ledit se- 
cond moyen formant interrupteur electronique est 

un interrupteur a thyristor. 

6. Systeme d'allumage et d'alarme electronique selon 10 
la revendication 1, caracterise en ce qu'une con- 
nexion (32) d'emission de signal d'attente est pre- 
vue entre le microcontroleur (21) et un circuit d'ali- 
mentation en energie (25) a I'interieurdu circuit (22) 
d'extraction de signaux codEs. 15 

7. Systeme d'allumage et d'alarme electronique selon 
la revendication 1 , caracterise en ce qu'il comporte 
une source de signal lumineux (LED) externe apte 

a indiquer I'Etat d'activation du systeme d'alarme, 20 
ladite source de signal lumineux (LED) pouvant etre 
reliee a une pile d'alimentation en energie (35) par 
un circuit de commande (37) comportant un troisie- 
me moyen formant interrupteur electronique (TR3) 
active par un signal de validation au niveau d'une 25 
sortie (U2) supplemental du microcontr6leur (21 ), 
lorsque le moteur du vehicule est arrete. 

8. Systeme d'allumage et d'alarme Electronique selon 

la revendication 7, caracterise, en outre, en ce qu'il 30 
comporte un circuit (36) de detection de tension 
pour dEtecter la sortie de tension d'un dEtecteur de 
distribution (13) du generateur de tension, afin de 
fournir une entree (13) de donnEes supplementai- 
res au microcontr6leur (21) comportant des infor- 35 
mations relatives a la conditionnementde fonction- 
nement et a la condition d'arret du moteur, et en ce 
que ledit microcontroleur (21) est programme pour 
fournir le signal de validation (U2) destine au moyen 
(T3) formant troisieme interrupteur electronique *o 
afin de relier la source de signal lumineux (LED) a 
la pile d'alimentation en energie (35') en fonction 
des donnEes d'arret de moteur correspondantes 
fournies a ladite entree (13) de donnees supple- 
mentaires du microcontr6leur (21 ) ou afin de mettre 45 
en attente le circuit electronique (22) d'extraction du 
signal codE emis par le circuit integre (18) prevu a 
I'interieur de la cle de contact (19). 

. 9. Systeme d'allumage et d'alarme Electronique selon so 
la revendication 1, caracterise en ce que le circuit 
d'allumage (10), le microcontrdleur (21 ) t le lecteur 
de signaux codes (22) et ledit circuit d'alimentation 
en energie (23) sont enfermes dans une seule en- 
ceinte protectrice. 55 

10. Systeme d'allumage et d'alarme electronique selon 
la revendication 9, caracterise en ce que le circuit 
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de commande (33) pour commander ('alimentation 
par pile de la source de signal lumineux (LED) et le 
circuit de detection (36) pour dEtecter I'Etat de fonc- 
tionnement du moteur sont enfermEs dans ladite 
enceinte protectrice. 

1 1 . Systeme d'allumage et d'alarme electronique selon 
la revendication 1 , caracterise en ce que le micro- 
controleur (21) comporte une mEmoire program- 
mee pour gerer les conditions activee et dEsactivEe 
du circuit d'allumage (10) et du circuit d'extraction 
de signaux codes (22), respectivement, pour enre- 
gistrer des signaux codes g^neres par un certain 
nombre de circuits integres (18) de generation de 
signaux codes, chacun desdits circuits integres (1 8) 
6tant associe a un dispositif (1 9) formant cle de con- 
tact respectif. 

12. Systeme d'allumage et d'alarme Electronique selon 
la revendication 1 ou 11 , caracterise en ce que cha- 
que circuit integre (18) pour generer le signal code 
comporte un circuit transpondeur apte a etre couple 
par induction au circuit d'extraction (22) de signaux 
codes. 

13. Allumage Electronique selon la revendication 1 ou 
11 1 caractErise en ce que ledit circuit integre (18) 
pour generer le signal codE de la cle de contact (19) 
et ledit circuit d'extraction (22) pour extraire les si- 
gnaux codes du systeme d'alarme sont relies par 
des moyens de contact electrique. 
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